The role of pigment epithelium-derived factor in the pathophysiology and treatment of ovarian hyperstimulation syndrome in mice.
Ovarian hyperstimulation syndrome (OHSS) is a potentially life-threatening complication of assisted reproduction. OHSS is induced by an ovarian release of vasoactive, angiogenic substances that results in vascular hyperpermeability, leakage, and shift of fluids from blood vessels into the extravascular space with consequent ascites and edema that are attributed to vascular endothelial growth factor (VEGF). Our objective was to examine a physiological approach for preventing and treating OHSS, based on negating the VEGF network. We used a mouse OHSS model and cultured granulosa cells. Changes in pigment epithelium-derived factor (PEDF) and VEGF were measured by quantitative PCR and Western blot analysis. OHSS was recorded by changes in body weight and in peritoneal vascular leakage, quantified by the modified Miles vascular permeability assay. Granulosa cells produced and secreted the anti-angiogenic factor, PEDF, in an inverse fashion to VEGF. The physiological PEDF-VEGF counterbalance was found to be impaired in the mouse OHSS model. Treatment of OHSS-induced mice with low doses of recombinant PEDF (rPEDF) alleviated OHSS signs including edema (P < .001) and vascular leakage (P < .001) and reduced the level of ovarian VEGF mRNA. Low doses of rPEDF also reduced VEGF mRNA levels in granulosa cells in vitro. However, these effects were not seen at higher doses of rPEDF, suggesting a hormetic mechanism of rPEDF action. These observations provide a new perspective into the pathophysiology of OHSS, namely, high expression level of VEGF together with a nearly undetectable level of PEDF. A replacement therapy with rPEDF is suggested as an innovative physiological treatment for OHSS. Finally, control of the PEDF-VEGF reciprocal relationship could open new therapeutic avenues for other angiogenic-related fertility pathologies.